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BRAIN MECHANISM’ 


By Dr. EDGAR DOUGLAS ADRIAN, F.R:S. 
TRINITY COLLEGE, CAMBRIDGE UNIVERSITY 


: I can think of no better way of beginning than by 
calling another function due to the Pilgrim Trust 
which I was present six months ago. I reeall it in 


gratitude to a foundation which has preserved so 
buch that is worth preserving in Great Britain, and 


ecause this particular occasion concerned a scientist 


who might be claimed from both sides of the Atlantic, 


nce he belongs to the period of our common ancestry. 
Fhe occasion was the presentation by the Trust to 
rinity College, Cambridge, of some of the private 
brary of Sir Isaac N ewton, scholar and fellow of the 
ollege and afterwards president of the Royal Society. 


@ he presentation’ was made in the great library built 


y Christopher Wren at the request of Isaac Barrow, 


Bhe master of Trinity who recognized the genius of 


Yewton and did all he could to foster it, and the books 


. 


q ‘The second Pilgrim Trust Lecture to be given in the 
puted States, This address was delivered at the United 
ptates National Museum, Washington, D. C., under the 
“re of the National Academy of Sciences, on April 


’ 


are now in the shelves at the south end of the library 
near the Newtonian telescope and the statue of Lord 
Byron. 

The war has prevented an international celebration 
of three famous men who were born or died 400, 300 
and 200 years ago, Copernicus, Newton and Lavoisier, 
and the Royal Society has been foreed to honor its 
greatest president without the ample banquet which 
would normally have shown our devotion to science. 


' But the meetings in his honor have made us more 


aware of those aspects of Newton’s work which are 
overshadowed by the “Principia” and the “Opties.” 
As far as mathematical physics was concerned New- 
ton had only to be and all was light. But there is 


also the less triumphant figure, Newton the student 
of the oceult, the interpreter of the book of Daniel, 
the half-believer in Hermetic secrets, who could 
searcely bear to be distracted from these things by 
the mathematical problems which he could not resist 


solving, who spent the best years of his life in chem- 
His 


ical experiments which have had no result. 
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nephew, Humphrey Newton, has left us a picture of 
him working day and night in his rooms by the great 
gate of Trinity, with the furnace burning continually 
and the old, mouldy book on the transmutation of 
metals by his side. As a rule he seems to have en- 
joyed himself thoroughly, but it was here that ulti- 
mately the clouds gathered over his mind until his 
friends took him to London and gave him new and 
less exacting interests. It always gives me a thrill of 
pride to recall that I lived for four years in Newton’s 
rooms in Trinity, but I have been glad that his great 
intellect had left no traces of its struggles to harass 
later tenants. 

Stukeley in his memoir says, “As to chemistry we 
may presume Sir Isaac from his long application to 
that pyrotechnical amusement had made important 
discoveries in this branch of philosophy,” and he re- 
peats the story that Newton had written a treatise 
on chemistry which was unluckily burnt in a fire, 
though it seems that the little dog, Diamond, who is 
blamed for upsetting the candle is as apocryphal as 
Newton’s cat and kitten. But fire or no fire Newton 
could seareely have reached any general laws of chem- 
ical affinity, for so many of the relevant facts were 
not yet discovered. The whole mass of quantitative 
relations had still to be worked out, as the earlier 
astronomers had worked out the data of planetary 
motion. So Newton’s natural philosophy deals only 
with matter in general and takes no account of chem- 
ical change. 

It takes no aecount of life either, for Newton was 
not interested in living things. But I have not 
brought in the contrast between Newton the physicist 
and Newton the alchemist without a reason. It is 
that I proposed to talk of a subject which inherits 
some of the glamor of seventeenth century chemistry 
or alchemy. The physiology of the brain has not the 
economic attractions of the philosopher’s stone but it 
has the same kind of appeal to our curiosity, to our 
desire to know more perhaps than is good for us. 
For other kinds of physiology may tell us about 
living matter, but the physiology of the brain might 
give the answer to some vital questions about our own 
minds and might even help to decide what sort of uni- 
verse we are really in, whether it is the mechanical 
universe of the seventeenth century or something 
much more modern and uncertain. 

Detailed knowledge of the brain is all of very recent 
date. In Newton’s time it was known that the brain 
was in touch with the nerves from the sense organs, 
but up to 1860-1870 there was really nothing to show 
what sort of events took place in it. Then came the 
discovery of the speech centers by Broca and of the 
motor area by Hitzig and Fritsch and with that the 
search for mechanism in the brain could really begin. 


‘brain—with the warning that we can not expect 


the basis of a philosophy. For in the present peri 
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There were definite pathways and cell groups for, 
ticular operations, for the comprehension of y; 
for skilled movements and so on. The brain cany 
be thought of as a great mass of nerve cells and jy, 
lacing fibers, and the tracing of pathways throug 
became the main task of the neurologist. And, 
happened not so very long ago, for David Fer 
one of the most successful pioneers in cerebral |p 
zation, used to visit the National Hospital at Quail 
Square when I was a resident there. 
Between that time and the present, one of the mim 
developments came from Sherrington’s work oy § 
spinal reflexes. This has a special claim to be ng 
tioned here, for it was Sherrington’s visit to Yaliit 
1905 to give the Silliman lectures which led to yam 
publication of his book—“The Integrative Action damm 
the Nervous System.” This was an immediate clagj 
Sherrington’s aim was to make the reactions of { 
spinal cord intelligible by analyzing them into tly 
simplest components. To achieve simplicity the spiy 
cord had to be isolated from the brain which norma} 
directs it. The spinal reflexes are therefore the » 
actions of a mutilated fragment of the nervous systalll 
and they are produced in a thoroughly artificial ¢ 
ting. But Sherrington’s study of them showed fig 
that in these simplified conditions they could be pul 
duced with mechanical regularity, and second th 
these simple reactions could be combined together g 
as to build up much more elaborate patterns of « 
tivity. After this work it seemed much more reas 
able to speak of the mechanism of the spinal reflex 
and to suppose that more complex behavior migil 
come of their integration. It is true that nowaday 
the fashion is to decry this kind of analysis and ti 
maintain that the organism can only be considerd 
as a whole. We may have reached that stage, bi 
we have learned a great deal from the analysis not 
the less. Sherrington himseif was content with tay 
activities which do not involve the cerebrum wil 
would always be classed as reflex in spite of their com 
plication, adjustments of posture and locomotion fit 
instance. The cerebrum seemed to him to introdutg™ 
quite a different order of complexity; and it wi 
Pavlov who developed the idea of a truly mechanial§ 


understand the mechanism which underlies behavior il 
we speak or think of it in terms which imply the mist 

Pavlov’s teaching, like Freud’s, has been publicist 
too much and has suffered from it. It has left # 
enduring mark on neurology but much more a: tht 
basis of a particular technique of research than ® 


new information about the working of the brain hi 
been accumulating at such a rate that the theories a 
scarcely worth making. As usual in physiology th 
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'PS form ow information has come as the result of technical 
1 of Wy mprovements in other fields, in brain surgery, in ex- 
erimental psychology and particularly in the detec- 
S and it«on of small electrie currents. I can only deal with 


» few lines of work which will show how things are 
jeveloping. They may well make a familiar story to 
Byou since it is in the United States that much of the 
Se jevelopment has taken place, but it is this continued, 
“rapid advance which is my main theme. 

First of all we have had far more detailed studies 
Sf the mechanism of reflexes. Sherrington stimulated 
nerves and recorded the reflex contractions of indi- 
Ss idual museles. In this way he could tell how faith- 
We fully the signals coming out of the cord to the muscles 
We copied those which he had sent into it—whether the 
reflex pathway had inertia or was dead beat and what 
sort of changes occurred in it. But nowadays the 
Bsignals which enter and leave the cord can be split 
up into the individual nerve impulses of which they 
are composed. These are recorded electrically and 
their appearance can be timed with an immensely 
greater accuracy. Recording the electric changes 
which accompany nervous activity is an old story: 
it was used by Goteh and Victor Horsley 50 years 
Bago to trace the pathways of conduction from the 
brain to the cord, but the modern development, started 
by the work of Gasser and Erlanger at St. Louis, has 
now reached such precision that we can make a time 
table accurate to a ten thousandth of a second for 
each pulse of activity. And with micro-electrodes the 
search can be earried deep into the cell masses of 
= the gray matter. But the outcome is still the same. 
| When the conditions are standardized we find an exact 
precision of response within the central nervous sys- 
tem, a mechanical regularity extending to the units as 
@ well as to the summed effect of the whole mass of 
B nerve cells and fibers. There is much more to be 
@ done, but so far there has been no hint of any proc- 

esses outside the range of a mathematical universe. 
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oe But very naturally the reactions which are sub- 
tion fit ® mitted to this kind of minute analysis are not a 
trode random sample. They are selected just because there 
it WHERE is some chance that the analysis cari be made, and 
chanied nearly all of them have been reactions of the local 
pect executive parts of the nervous system, the spinal cord 
avior i f and the brain stem. If these parts are not directed 
i mint by the brain the animal does act—or react—as if it 
ble were an automaton, with a mechanical regularity 
left 3% which allows us to predict exactly what it will do in 
as tHE the cireumstanees. In the intact animal there is the 
han same local mechanism of nerve cells and fibers in the 
perid : cord but it is made use of by the brain to bring about 
“7s bs an entirely different sort of behavior—one which 
ie aM seems far less automatic. A brainless cat will lift its 
sy MERE foot each time the skin is pinched, but a normal cat 
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may do almost anything and will probably do some- 
thing different each time. Evidently when the brain 
is in control the connection between incoming and 
outgoing signals is far more obscure. 

Here we are still on the outskirts. A great deal is 
known about the nervous pathways in the brain and 
about the sort of activity which takes place in the 
nerve cells, but it does not get us very far. We are 
dealing with what seems to be no more than a great 
sheet of nerve cells linked by nerve fibers to some 
eentral cell masses and to the rest of the nervous 
system. We can be fairly certain, too, that its work- 
ing must depend on the spatial distribution of ac- 
tivity in it. This is determined by the particular 
pathways which must be taken by the incoming and 
outgoing messages, for the messages are all in the 
same form wherever they come from and it is because 
they arrive in different regions that we interpret one 
as sight and another as sound. Thus if we look at a 
bright eross the initial event in the brain will be the 
development of cellular activity (which we can record 
electrically) in a more or less cross-shaped area at the 
back of the occipital lobe, and if we listen to a voice 
the same kind of activity will appear in the temporal 
lobe with a pattern, in space and time, corresponding 
to the areas of vibration in the cochlea. Probably 
each smell will influence the olfactory area in a sim- 
ilar way—we do not yet know enough to say what 
sort of shapes will correspond to—say—the smell of 
a violetjor of an onion, but we can be fairly certain 
that all these different pictures—of visual, auditory, 
olfactory and tactile stimuli—are made up of the same 
elements, rapid sequences of nerve impulses distrib- 
uted more or less thickly over the receiving areas and 
calling up more or less activity in the nerve cells there. 

The detailed mapping of the patterns formed in the 
brain by the sense organs—the patterns which mirror 
the external world—is an achievement of the last few 
years and much of it has been done not 100 miles 
from where we are now. But it tells us only about 
the way in which information is sent into the brain 
and not about the way in which the brain reacts to it. 
In fact, the mapping has to be done in a brain which 
is anesthetized so that the sensory picture ean stand 
out against a quiet background. Otherwise there 
would be a constantly changing activity to confuse 
the map. It is this activity, in all parts of the brain, 
which should tell us how the sensory pictures are 
recognized and used to guide our behavior, but to 
analyze it we need to know what is going on in the 
brain of a conscious subject. The arrival of a sen- 
sory message in the anesthetized brain is like the ring- 
ing of a telephone bell in a house where all the in- 
mates are asleep. Naturally we should like to go on 
with the story, to find out what happens when the 
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nerve-cells are awake and can attend to the message, 
how they recognize the author of it and decide on the 
answer they shall give. In fact, we want to know 
what happens in the normal unanesthetized brain 
when a familiar sensory picture appears and calls up 
associations and movements. 

Here there are only some odd scraps of informa- 


tion. The difficulties seem to be mainly technical. 


As far as we can tell any change in nerve cell activity 
should produce a corresponding change in the electric 
currents in the surrounding medium, and if we could 
record at will from any group of nerve cells in the 
brain we should be in a fair way to knowing what 
happens when a new sensory picture is thrown on the 
cortical surface. But in a man with an intact skull 
we can not place electrodes in immediate contact with 
the brain and so we can only record the average of all 
the electric changes over a fairly large area—the 
average activity of several million nerve cells and not 
the exact events in each. It is remarkable that such 
an average should give anything that can be recorded, 
but that it does so was shown 15 years ago by Hans 
Berger. Berger found that in a subject at rest and 
with eyes closed a regular series of potential waves 
could be detected by electrodes on the head. These 
come from the cerebral cortex and indicate an ac- 
tivity in the nerve cells over a fairly large area. But 
unfortunately Berger’s a rhythm seems to be some 
sort of basic activity of the undisturbed brain. It 
has a fixed frequency (8-10 a second) and disappears 
as soon as visual attention is aroused. Thus the a 
waves can not tell us much about the specific activities 
by which the brain patterns are analyzed. One thing 
they can do, however, is to show something of the 
nervous processes which underlie a shift of attention 
from one field to another. In man, for instance, 
where vision is the predominant sense, the rhythm 
comes and goes whenever the attention is transferred 
from the visual field to the auditory and vice versa. 
From the size and distribution of the waves, therefore, 
we can form some idea of the extent of the brain 
surface which may be normally involved in vision and 
hearing. 

The & waves show us no more than the basic rhythm 
of those parts of the brain which are awake but have 
little todo. But there is a further development which 
tells us something about the specific activities of the 


_ visual regions. It depends on forcing the nerve cells 


to work in unison by illuminating the field with a 
flickering light. When this is done the potential 


_ changes over the occipital region have a frequency 


corresponding to that of the flicker and are large 
enough to record through the skull. We have there- 
fore what amounts to a method of tracing the visual 
signals in the brain, for we can make them fairly 
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easy to recognize as long as the time sequence jg 
preserved. 
I will not trouble you with all the details of th 


flicker rhythms except to say that they’ seem to reveg| 


an interesting borderland between the primary visua] 
area and the rest of the brain. In this borderland 
(which extends well beyond the boundaries of the 
occipital lobe) the spatial as well as the temporal 
pattern of the excitation is preserved to some extent, 
but the spread of the visual signals into it is goy. 
erned partly by the degree of attention given to the 
visual field, for the diversion of attention to another 
task will often disorganize the rhythm. And there 
are all sorts of interactions between the flicker rhythm 
and the « rhythm, which tends to reassert itself when 
attention weakens, and may combine with the flicker 
rhythm, if the two frequencies are suitably related, 
or may supplant it altogether. 

Another point about the activity in this borderland 
area is that it is far from being an exact copy of the 
patterns of light and shade which fall on the retina. 
There is evidence of a good deal of interaction, not 
only between different points on the same side of the 
brain but between the two sides. For instance, if we 
look at a field of which only the right or the left half 
is flickering, the flicker potentials will appear on the 
opposite side of the head—this is where the signals 
of the flicker would arrive. But if the two halves 
of the field are made to flicker at different rates, my 
own brain, at any rate, gives up the unequal struggle 
and produces a confused medley of frequencies much 
the same on both sides. 

In interpreting results of this sort it is very easy to 
be misled, for it is a long way from a flickering screen 
to the occipital lobes and a still longer way from there 
to the mind. The flicker waves do seem to be some- 
where on the direct route, however, for when they 
change in rate or regularity there is usually a change 
in the sensation which has the same direction, faster 
or slower, though we may not be able to analyze it 
more precisely. Unfortunately with present tech- 
niques the method can only be applied to visual 
events. A repeated noise like that of a machine gun 
does not give a corresponding series of potential 
waves large enough to detect through ‘the skull—either 
because they are not developed over a large enough 
area or because the area is unfavorably placed. | 
am afraid, therefore, that the present technique of 
recording brain events, by oscillographs connected 


with electrodes on the head, is not likely to lead very 


far. But such a technique may soon be superseded; 
judged by the standards of modern physics it is al- 
ready obsolete, and I think we should look forward 
to the possibility of being able to record all the elec- 
trical events—the changing potentials and ionic move- 
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ments—within the brain in far greater detail and 
without hindrance from the skull. 

What can we expect if such a development occurs, 
as I think it is bound to do sooner or later?—when 


- we can study the whole changing pattern of activity 


in the cerebral hemispheres from moment to moment? 

It will not necessarily tell us much about a most 
important and characteristic property of the brain, 
its power of learning, of forming associations or con- 
ditioned reflexes, for this must depend on changes 
which are persistent and may not give rise to electrical 
effects. In fact, it may need a biochemical and his- 
tological survey to show us why the dog comes to 
salivate whenever the dinner bell is rung. But an 
electrical survey could searcely avoid giving some 
entirely novel information about what is happening 
in the brain when we think or solve problems or 
decide what to do. The progress of neurology has 
been full of surprises and it will not do to predict: 
but sooner or later we are likely to reach a position 
where some very fundamental problems ought to arise. 
For example, in the brain of a conscious man will 
there be the same mechanical precision in the response 
of nerve cells and cell masses to the signals which 
reach them? Isaac Newton in one of his few excur- 
sions into neurology remarks that “the soul may 
determine the passage of animal spirits into this or 
that nerve and so may cause all the motions we see 
in animals.” Is there any chance that we shall reach 
a position where such a possibility might be put to 
experimental test? 

I have the feeling that we shall always find a catch 
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somewhere, as I suppose the alchemists always did 
when it came to the final moment of projection. The 
problem may become more and more meaningless as 
we seem to come nearer to it, or perhaps it will become 
obvious that it is not one which could ever be solved 
by beings like ourselves. However, this reaily does 
not matter, for we can be quite certain of one thing: 
whatever the final outcome of inquiries about the 
mechanism of the brain there is an immense amount 
waiting to be found out on the way. It is almost 
within our grasp even now. Before the war the 
younger generation of neurophysiologists were ad- 
vaneing at a pace which accelerated every year, and 
those of us who dated back to the string galvanometer 
were already out of breath. When they come back 
again we may confidently expect to be left so far 
behind that these philosophic speculations wiil be our 
only consolation. The alchemists may have wasted 
their time in futile attempts to reach a goal which 
was not there, but they turned into chemists soon 
enough. In the same way the search for the mecha- 
nisms of the brain, though its goal, as we see it now, 
is perhaps unattainable, may lead us to a new under- 
standing of human behavior—a synthesis of physiol- 
ogy and psychology. And with that in mind we can 
end with another quotation from Newion—which 
sums up what I have tried to say: 


As in mathematics so im natural philosophy the investi- 
gation of difficult things by the method of analysis ought 
ever to proceed the method of composition; and if natural 
philosophy in all its parts by pursuing this method shall 
at length be perfected, the bonds of moral philosophy 
will also be enlarged. 


OBITUARY 


FRANCIS PERRY DUNNINGTON 
1851-1944 

Francis Perry DuNNINGTON was born in Baltimore 
on March 3, 1851. At the age of sixteen he entered 
the University of Virgina, where he remained until 
called by death on February 3, 1944, just one month 
before his 93rd birthday. He graduated with the B.S. 
degree in 1871 and the following year received the 
degrees of C.E. and M.E. In the same year he was 
made adjunct professor of analytical chemistry and 
was promoted to a full professorship in 1884. From 
1908 to 1919 he was professor of analytical and in- 
dustrial chemistry, after which he retired from active 
teaching. He was a fellow of the American Associa- 
tion for the Advancement of Science and held mem- 
bership in the American Chemical Society, the British 
Association for the Advancement of Science, the 
Chemical Soeiety (London), American Electrochemi- 
cal Society, the Franklin Institute and Phi Beta 


Kappa. When the first edition of “American Men of 
Science” appeared in 1906, a star was prefixed to the 
word Chemistry following Professor Dunnington’s 
name, which means that he was ranked among the 
leading thousand scientists in the United States and 
one of the 175 American chemists whose work at that 
time was considered to be the most important. 

Professor Dunnington’s early training in chemistry 
was under that most able teacher and great chemist, 
John W. Mallet. He was associated with Dr. Mallet 
until the latter’s retirement in 1908. 

When Professor Dunnington graduated in the early 
seventies, the demand for chemists in industry was 
small and so he embarked on a career of teaching and 
investigation. He became recognized as one of the 
outstanding analytical chemists of his time. His pub- 
lications number 68, many of them being joint reports 
on work with his students. _Perhaps his greatest con- 
tribution to science was the diseovery of the extensive 
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occurrence of titanium in American soil and rocks. 
While he never engaged in industrial activities, his 
influence in this field was far-reaching and it must 
have been a source of great satisfaction to him to 
know that many of his students have contributed in a 
large measure to the development of American indus- 
tries. His former students include many well-known 
chemists and engineers. 

The Charles Herty Medal was awarded Professor 
Dunnington in 1935 by the Georgia State College for 
Women at Milledgeville, Ga., “for excellent service in 
the field of chemistry in the South . . . and especially 
for his splendid record as a teacher of chemists who 
have attained renown.” The late Dr. Charles L. 
Reese, for many years chemical director at E. I. du 
Pont de Nemours and Company, and an old student 
of Professor Dunnington, has written affectionately 
of him in Industrial and Engineering Chemistry (22: 
1408, 1930), under the caption “American Contem- 
poraries.” Here are mentioned many of his most 
prominent students. Dr. Reese’s description of Pro- 
fessor Dunnington and a personal incident during his 
student days at the university are well worth quoting. 


Tall, red-headed (but lacking the fiery disposition 
usually accompanying this characteristic), a gentle, kindly 
face—Dr. Dunnington presented an imposing personality. 
In addition to having the faculty of thoroughly imparting 
knowledge, he took a real personal interest in his students 
even to the extent of caring for them when they became 
ill. I recall vividly an instance in my own case when I 
was a student at Virginia. I had been suffering from an 
ailment and Dr. Dunnington one day noticed my apparent 
indisposition. He promptly sent me to his own home, 
where his kind hospitality and watchful care were ex- 
tended to me until I was restored to normal health. Thus, 
his home came to be regarded by his students as a sort 
of haven to which they could go in times of distress, 
whether physical, mental or spiritual. The very atmos- 
phere of his home, made more charming by the presence 
of his lovely wife and children, was an inspiration. He 
was imbued with a radiating spirit of brotherly love that 
endeared him to his associates, and outside of his duties 
of teaching chemistry ‘‘he went about doing good.’’ 


Professor Dunnington’s activities were not confined 
to university duties. He always took an active interest 
in the welfare of the community. The installation of 
a modern sewage system for more than a hundred 
buildings in the university area was due to his efforts 
and personal supervision. This and many other local 
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civic improvements are the result of his efforts. Fo, 
many years he was an elder in the Presbyterian 
Church in Charlottesville and he was an ardent sup- 
porter of the cause of temperance. After his retire. 
ment from teaching in 1919, he devoted himself to , 
number of activities, much time being spent cata. 
loguing the chemical museum of the Cobb Chemica] 
Laboratory, working on the solubility of borates ang 
writing several philosophical articles from a religious 
standpoint. Until recent years when his health began 
to fail, Professor Dunnington spent many pleasant 
hours working in his garden and each fall would 
gather baskets of apples and ne which he enjoyed 
giving to friends. 

Francis Perry Dunnington, known affectionately 
by his former students and friends as “Old Dunny,” 
will long be remembered as an exceptional teacher— 
patient, thorough, kind-hearted and fair. He empha- 
sized the importance of being able to do a job with 


the materials and apparatus at hand, and by his own: 


ingenuity in this respect he developed this worthwhile 
trait in his students. In his passing, the University 


of Virginia and the city of Charlottesville, where he 


lived and labored for more than three quarters of a 
century, have lost one of their great personalities. 
He was a scholar, a scientist, a teacher and a Chris- 
tian gentleman of the Old South. 

JOHN H. Yor 


RECENT DEATHS 
Dr. JAMES CONNER ATTIX, since 1904 until his re- 
tirement in 1943 professor of chemistry and toxicol- 
ogy at Temple University, Philadelphia, died on April 
20 at the age of seventy-four years. 


Frankuin B. HAntey, instructor in geology at the 
University of Minnesota, died on April 24 at the age 
of forty-five years. Mr. Hanley had been on leave 
from the university since June, 1942, to serve as execu- 
tive secretary at the Naval Radio and Sound Labora- 
tory at San Diego, Calif. 


E. HeLuMayr, associate eurator of birds 
of the Chicago Natural History Museum, has died in 
Switzerland at the age of sixty-six years. He was the 
principal author of “The Birds of the, Americas.” 


Dr. James Stmpson, who retired in 1941 
as professor of histology and embryology and dean 
of the faculty of medicine of McGill University, died 
on April 20 in his sixty-eighth year. 


SCIENTIFIC EVENTS 


THE PROPOSED NATIONAL RESEARCH 
COUNCIL FOR INDIA 


Tue National Institution of Sciences of India, a6- 
cording to Science and Culture, Caleutta, has passed 


the following resolutions advocating the founding of 
a National Research Council. 


(1) That it is necessary to-establish at an early date 


a National Research Council of India under the statutory 
authority of the Government of India. 


(2) 
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| (2) The purpose of the National Research Council 
Bhall be: 
(a) to plan and watch over the main lines of research 
and technical developments in accordance with na- 
tional needs to see that the application of science 
to the publie welfare is adjusted to some consistent 
plan, to advise the Government on a common policy 
and to insure that available resources for research 
and developments are distributed to the best ad- 
vantage of the country ; 
(b) to advise and help relevant authorities and institu- 
tions regarding the training and supply of scien- 
tific personnel for pure and applied research, and 
(c) to distribute grants for promoting approved re- 
searches, for the maintenance of selected research 
scholars, for seientifie publication and other pur- 
poses. 
The president of the National Research Council shall be 
» member of the viceroy’s cabinet. 
® For the performance of its functions, the National Re- 
search Council shall, in consultation with non-official scien- 
tific organizations, universities and institutions of a uni- 
versity rank, scientifie departments of the Government 
and federations of chambers of commerce, constitute the 
following boards of research, each of which will be re- 
sponsible within its own particular sphere for giving effect 
ito the poliey of the National Research Council. 
(1) Board of Scientific Research (mathematics, statis- 
ies, physics, chemistry, botany, zoology, geology, geogra- 
phy, psychology, ete.). 
(2) Board of Agricultural Research (soils, crops, ani- 
nal husbandry, fishery and forestry). 
(3) Board of Medieal and Public Health Research, in- 
luding medical seience. 
(4) Board of Engineering Research, including mining, 
metallurgy and such other boards as may be considered 
Sto be necessary. 

For the purpose of its work each board will be author- 
ized to constitute research committees for all important 
subjects, to settle the objects of the research, indicate the 
individuals or organizations which could undertake the 
several component parts of the inquiry, receive and co- 
ordinate the information, make it available to those who 
pwill turn it to advamtage to form a national plan into 
which all who are in position to contribute information 
can fit the particular lines on research. Governing bodies 
of the National Research Laboratories when established 
shall be constituted in consultation with the relevant re- 
search committees, 
The National Research Council shall work in close co- 
operation with the development organizations in the coun- 
try. To enable effeet to be given to the policy of scien- 
tific development determined by the National Research 
Council the Government should make an annual grant of 
at least five crores of rupees. 


THE WISCONSIN ACADEMY OF SCIENCES, 
ARTS AND LETTERS 

Tue seventy-fourth annual meeting of the Wiseon- 
sin Academy of Seiences, Arts and Letters was held 
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on April 14 and 15 at the University of Wisconsin. 
Approximately a hundred members and guests gath- 
ered to hear the address delivered by the retiring 
president, Dr. A. W. Schorger, president of the Bur- 
gess Cellulose Company, Madison. The title of his 
address was “The Abundant Life.” Dr. Leon J. Cole, 
professor of genetics at the university, showed colored 
motion pictures illustrating the life of the fur seals 
of the Pribilof Islands. Dr. Schorger was elected a 
life member of the academy. 

The following officers were elected to serve in 1944: 


President, Dr. H. A. Schuette, department of chemistry, 
University of Wisconsin. 

Vice-president in Sciences, Ruth Walker, Milwaukee. 

Vice-president in Arts, Walter Bubbert, Milwaukee. 

Vice-president in Letters, Dr. Helen White, department 
of English, University of Wisconsin. 

Secretary-Treasurer, Dr. Banner Bill Morgan, parasi- 
tologist, department of veterinary science, Univessity of 
Wisconsin. 

Librarian, Halvor O. Teisberg, University Library, Uni- 
versity of Wisconsin. . 

Curator, Dr. Edward P. Alexander, superintendent of 
the Wisconsin State Historical Society, Madison. 

Member, Committee on Publications, Dr. Philo M. Buck, 
Jr., professor of comparative literature, University of 
Wisconsin. 

Members, Library Committee, Dr. O. L. Kowalke, pro- 
fessor of chemical engineering, University of Wisconsin; 
Professor Ruth: Marshall, Wisconsin Dells; Dr. James F. 
Groves, department of biology, Ripon College; and Dr. 
W. N. Steil, Marquette University, Milwaukee. 

Representatwe on the Council of the American Asso- 
ciation for the Advancement of Science, Dr. Banner Bill 


Morgan. 


Approximately twenty-four papers were presented 
at the regular sessions, including ornithology, botany, 
mammalogy, bacteriology, plant pathology, zoology, 
limnology, entomology, protozoology, chemistry, for- 
est produets, medicine, soils and agriculture. 

Dr. Michael F. Guyer, professor of zoology at the 
university, presented a memorial tribute to the late 
Professor Chancey Juday, life member and past- 
president of the academy. 


THE CHICAGO CONVENTION OF FOOD 
TECHNOLOGISTS 


Tue fifth annual meeting of the Institute of Food 
Technologists will be held under the presidency of 
W. V. Cruess on May 29, 30 and 31 at the Edgewater 


Beach Hotel in Chicago. Major General S. G. Henry, | 


director of New Developments Division, Office of 
Chief of Staff of the U. S. War Department, will 
deliver the keynote address on “The Food Technolo- 
gist’s Role in the War.” George A. Sloan, president 
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of the Nutrition Foundation, Ine., of New York, will 
follow with an address entitled “The Role of Indus- 
try in Strengthening Fundamental Research.” 

Technical sessions are set for Monday afternoon 
and for Tuesday morning and afternoon. Roy C. 
Newton, of Swift & Company, Chicago, will discuss 
“The American Food Supply” at the luncheon on 
Tuesday, which will be presided over by M. L. Laing, 
of Armour and Company, chairman of the Chicago 
Section. 

The annual banquet will be given on Tuesday 
evening when presentation will be made of the 1944 
Nicholas Appert Medal Award, established in 1941 
by the Chieago Section, to Dr. C. A. Browne, of the 
U. S. Department of Agriculture, “for outstanding 
contributions to food technology.” Following the 
presentation, Dr. Browne will speak on “The Keep- 
ing Qualities of Sugars and Sugar-Containing Prod- 
ucts During Storage.” The banquet will be concluded 
with an address by William A. Patterson, president of 
the United Air Lines. 

The last day of the convention will be devoted to 
a discussion of post-war problems relating to the food 
industry. Two general sessions and a luncheon pro- 
gram have been arranged. R. C. Newton will preside 
at the luncheon and Mr. Cruess will make an address 
entitled “Taking Stock and Looking Forward.” 

In the afternoon a forum on “Future Objectives 
and Planning of the Institute of Food Technologists” 
presided over by Professor Samuel C. Prescott, of the 
Massachusetts Institute of Technology, will be led 
by R. H. Lueck, director of research of the American 
Can Company, New York, and chairman of the objec- 
tives and planning committee of the institute. 

An exposition will be held in connection with the 
meeting. Space for thirty displays has been assigned 
to industrial exhibitors. Edueational booths will be 
maintained by the Chicago Section of the institute 
and the Quartermaster Corps Subsistence Laboratory. 


THE STUDY AND TEACHING OF PHYSICAL 
THERAPY 

THE sum of $1,100,000 has been provided by Ber- 
nard M. Baruch for a ten-year program in the study 
and teaching of physical therapy with special refer- 
ence to the rehabilitation of wounded and ill men dis- 
charged from the Army. The funds are to be ex- 
pended within the next ten years and will be dis- 
tributed as follows: 


Columbia University College of Physicians and Sur- 
geons, $400,000. 

New York University College of Medicine, $250,000. 

Medical College of Virginia, $250,000. 

Selected medical schools not yet announced, $100,000. 

For fellowships and residencies, $100,000. 

A committee of scientific and medical men, of which 


Dr. Ray Lyman Wilbur, chancellor of Stanford [jy 
versity, is chairman, has outlined the following plan} 
to provide for the proper development of physieg 
therapy: An adequate supply of physicians to teach 
the subject; the establishment of centers to promo, 
scientific research on non-medical procedures, inelyj, 
ing claims that have been made by practitioners of 
osteopathy, chiropractic, ete.; proper usage of phys, 
cal medicine in relation to war-time rehabilitation, 

The grant will be administered by a board of thre 
directed by Dr. Frank H. Krusen, professor of phys. 
cal therapy at the University of Minnesota and hea 
of the section on physical therapy of the Mayo Clin. 
Dr. Wilbur will be chairman of the committee, Thy 
third member is Miss Mary Boyle, an assistant to My 
Baruch for the last thirty-five years. Headquarter i 
of the board will be at 597 Madison Avenue, Ney 
York City. 

The grant to the College of Physicians and Sw. 
geons of Columbia University provides for the estab. 
lishment of a center for research and training, with 
particular reference to its application for returning 
veterans. New York University will establish a cen. 
ter for teaching and special research in the preven 
tive and manipulative mechanies of physical medicine, 
and the Medical College of Virginia a center for teach- 
ing and research with particular reference to hydrd- 
ogy, climatology and spa therapy. The grant of 
$100,000 to selected medical schools is for the devel 
opment of an immediate program for the physical 
rehabilitation of war casualties and those injured i 
industry. The fellowships or residencies will be for 
the benefit of qualified physicians who wish to receive 
special training in physical medicine. 

The plan calls for the coordination of all work » 
physical therapy relating to the rehabilitation of war 
wounded. This will be done through the appointmet! 
by the administrative board of a special advisory 
committee and a second committee on war and post- 
war physical rehabilitation which will include repre- 
sentatives of the armed services, the Veterans Ad- 
ministration and other interested groups. 


THE INSTITUTE OF BIOLOGY AND EX- 
PERIMENTAL MEDICINE AT 
BUENOS AIRES 

ProrEessor BERNARDO A. Houssay, the eminent Ar 
gentine physiologist whose dismissal from his profe* 
sorship in the University of Buenos Aires has bee! 
discussed in recent issues of Science (98: 467, 1943; 
99: 166, 176, 1944), has informed friends in this 
country that he has organized with private support! 
modest laboratory called “Instituto de Biologia 
Medicina Experimental,” at Calle Costa Rica 4180, § 
Buenos Aires. Associated with Professor Houss*! 
will be Drs. E. Braun Menendez and V. G. Foglit 
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who were members of his staff in the university; Juan 
T. Lewis, formerly professor of physiology at Rosario, 
and Oscar Orias, who was professor of physiology at 
Cérdoba. As recently announced, the Rockefeller 
Foundation has made a grant for equipment and 
supplies and for stipends to several young investiga- 
tors who wish to work with the group. 

Because the library accumulated by Dr. Houssay 


| through years of effort and personal expense had been 


given by him to the University of Buenos Aires before 


S his separation from its faculty, the new institute is 


SCIENCE 


in need of reprints and other scientific literature. 
North American colleagues can give practical evidence 
of sympathy and good will for the new institution and 
its devoted members by sending their publications. 

Referring in a recent letter to the dismissal inflicted 
upon him and his colleagues by the government be- 
cause they signed a manifesto advocating Argentine 
participation in a Pan-American democratic policy, 
Dr. Houssay writes (translation): “All that remains 
to us is life, honor and dignity, the scientific vocation 
and love of our distracted country.” 


SCIENTIFIC NOTES AND NEWS 


Sir RicHarRD GreGory received from the council 
of the British Association on his eightieth birthday a 
message of good wishes expressing appreciation of 
his service to the association. 


Tue Luther Gulick Award for distinguished service 
in physical education was presented on April 24 at 
the convention in New York City of the American 
Association for Health, Physical Education and 
Recreation to Dr. C. H. MeCloy, research professor 
of anthropometry and physical education at the State 
University of Iowa. Dr. MeCloy has been serving 
since January as civilian consultant to the Surgeon 
General of the U. 8. Army. He is expected to return 
to the university in June. 


THE annual journal award of the Motion Picture 
Engineers Society was presented at the recent New 
York meeting to William L. Bell and Ray R. Scoville, 
of the Bell Telephone Laboratories, for their article 
describing the design and use of equipment for redue- 
ing background noise in film sound-recording systems. 


Proressor B. J. LamMBert, head of the department 
of civil engineering at the State University of Iowa, 
is retiring after having been connected with the uni- 
versity for forty-two years. A formal dinner was 
held on April 25, to celebrate his seventieth birthday 
and to announce a scholarship fund set up in his 
honor. He received a scroll, bearing the names of 
contributors to the fund, expressing appreciation of 
his services to the university. 


Bayarp Lona, since 1914 eurator of the herbarium 
of the Philadelphia Botanical Club, research associate 
of botany at the Academy of Natural Sciences of 
Philadelphia, was presented with a gift of books and 
& purse at the March meeting of the club. The pre- 
sentation was made by the president of the club, Dr. 
Francis W. Pennell, curator. of plants of the academy. 


Dr. ANaus E. TaY.or, assistant professor of mathe- 
maties at the University of California at Los Angeles, 
has been elected a corresponding member of the 


National Academy of Exact, Physical and Natural 
Sciences of Lima, Peru. 


THE newly elected officers for the year 1944 for 
the Eastern Missouri Branch of the Society of Ameri- 
ean Bacteriologists are: President, Dr. John B. Rehm, 
Anheuser Busch, Ine., St. Louis; Vice-president, Dr. 
Fred W. Gallagher, department of bacteriology, St. 
Louis University School of Medicine; Secretary- 
Treasurer, Mary Louise Hoevel, St. Louis County 
Hospital, Clayton, and Counsellor, Dr. Philip L. Var- 
ney, department of bacteriology of the School of 
Medicine of Washington University. 

At a meeting on April 11 of the Wellesley College 
Chapter of the Society of Sigma Xi, Dr. Louise S. 
MeDowell, professor of physics, was elected president, 
and Dr. Elizabeth Eiselin, instructor in geology, was 
elected vice-president. At this meeting, Dr. Hugh M. 
Raup, assistant professor of plant ecology at the 
Arnold Arboretum of Harvard University, gave the 
annual lecture. It was entitled “Botanical Explora- 


af tion along the Alaska Highway.” 


At the sixty-sixth annual general meeting of the 
Royal Institute of Chemistry held on March 15, Pro- 
fessor Alexander Findlay, professor of chemistry at 
the University of Aberdeen, was reelected to the presi- 
deney. He made the formal announcement that the 
style “Royal” had been added to the title of the insti- 
tute. At this meeting the Sir Edward Frankland 
Medal and Prize for registered students of the insti- 
tute was awarded to Dudley Rhoden Scearffe, of the 
Imperial College of Science and Technology, for his 
essay entitled “Introduction of the Chemist to the 
Public.” 


Dr. R. G. W. Norrisu, F.R.S., professor of physical 
chemistry at the University of Cambridge, has been 
elected president of the British Association of Chem- 
ists. 

Dr. Huex Storr Taywor, David B. Jones professor 
of physical chemistry, will succeed in July, 1945, Dr. 
Luther P. Eisenhart as dean of the Graduate School 
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of Princeton University. The change, which would as a consulting engineer. He will specialize in Water 
normally have taken place this June, has been post- works, sewage works, municipal and industrial Was 
poned owing to the war duties of both. stream sanitation and flood control. 


CoMMANDER ArTHUR S. Apams, U.S.N. (retired), Dr. Rozert Rag, professor of agriculture at th 
assistant dean of the College of Engineering of Cor- University of Reading, England, and a member of th, 
nell University, on completion of his work with the board of the National Institute of Research in Dairy. 
Navy will become provost of the university. ing, will sveceed Professor James A. Scott Watson 

Proressor Harry B. van Dyke, director of the who for the past two years has been agricultuy 
division of pharmacology of the Squibb Institute of attaché at the British Embassy in Washington anj 
Medical Research, has been appointed professor of agricultural adviser to the High Commissioner for th, 
pharmacology and head of the department of Colum- United Kingdom in Canada. 
bia University. Dr. Paul F. Kerr, professor of min- 
eralogy, has been named executive officer of the de- 
partment of geology. 


Dr. Greorce K. K. Link, professor of plant pathol. 
ogy at the University of Chicago, was given leave of 
absence for the winter quarter and is in residence aj 

Dr. F. A. E. Crew, F.R.S., since 1938 Buchanan the University of Arizona, where he has guest privi- 
professor of animal genetics at the University of leges in the department of botany and the department 
Edinburgh, has been appointed to sueceed Professor of plant pathology. During February and March he 
P. S. Lelean as Bruce and John Usher professor of lectured at the University of Southern California, at 
public health. Dr. Crew has had leave of absence the University of Arizona at the Citrus Experiment 
for two years to work as director of biological research Station at Riverside, at the California Institute of 
with the rank of brigadier in the medical department Technology, at Stanford University and at the Uui- 
of the British War Office. versity of California at Berkeley. 


At the February meéting of the Medical Fellowship Dr. ArTHUR Massey, medical officer of health of 
Board of the National Research Council, Washington, Coventry, England, has arrived in the United States 
D. C., of which Dr. Francis G. Blake, Sterling pro- as q guest of the American Public Health Association. 
fessor of medicine at Yale University, is chairman, Under the auspices of the British Information Ser- 


two fellowships in the medical sciences were awarded. _ vices he will attend a series of state and regional pub- 


Three appointments, including two renewals, were ie health meetings in the central and western states 
made to fellowships in the filtrable viruses and ortho- during May and June, together with a group of 
pedic surgery. These are as follows: Medical Sci- sneakers organized to give refresher courses for two- 
ences, Sidney S. Sobin, Harvard Medical School, and ay periods. Dr. Massey, with ten other members 
Harry A. Wilmer, the Johns Hopkins University; of the group, will appear before public health asw- 
Filirable Viruses, Edward H. Anderson (renewal), jations in Des Moines, Iowa; Minneapolis, Mim; 
Vanderbilt University, and I. William MeLean, Jr. (Chicago, Ill.; Madison, Wis.; Fargo, N. D.; Helena, 
(renewal), Duke Hospital; Orthopedic Surgery, Paul ~Mont.; Spokane, Wash.; Moscow, Idaho; Portland, 
S. Rubin, the Johns Hopkins University. Ore.; Sacramento, Calif.; Pasadena, Calif.; Salt Lake 

Dr. Witeur A. Sawyer, director of the Interna- City, Utah; Denver, Colo., and Raton, N. M., and 


tional Health Division of the Rockefeller Foundation, before the health officers and public health nurses of 


has been appointed director of the Health Division of New York State at Saratoga. 
the United Nations Relief and Rehabilitation Admin- JosepH W. Barker, professor of electrical eng 


istration. neering and dean of the faculty of engineering of 

Dr. Lesiiz EarLe ArNnow, head of the department (Columbia University, will be the principal speaker 
of biochemical research in the division of medical at the ninety-fourth annual commentement on May 
research of Sharp and Dohme, Glenolden, Pa., has 14 of the University of Rochester. Dean Barker has 


been appointed director of research. had leave of absence since 1941 to become special 

F. H. FranKAnp, since 1934 director of engineer- assistant to the U. 8. Assistant Secretary of the Navy. 
ing for the American Institute of Steel Construction, Dr. Howarp T. Karsner, professor of pathology 
has retired in order to undertake private practice as — and director of the Institute of Pathology of Wester? 
a consulting engineer. Reserve University and of the University Hospitals 


Tuomas R. Camp, since 1929 associate professor of of Cleveland, will give on May 12 at the Long Island 
sanitary engineering at the Massachusetts Institute College of Medicine, Brooklyn, N. Y., the Adam M. 
of Technology, has resigned to open offices in the Miller Memorial Lecture. His subject will be the 
Statler Office Building, Boston, for full-time practice ‘“Calcifie Aortic Stenosis.” 
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Dr. THoMAS GRIER MILLER, professor of clinical 
medicine at the School of Medicine of the University 
of Pennsylvania, will deliver on May 26 the twentieth 
Lewis Linn MeArthur Lecture of the Frank Billings 
Foundation at the Institute of Medicine of Chicago. 


S The subject of the lecture will be “Observations on 


the Human Digestive Tract by Intubation.” 


Te James Arthur Lecture on the Evolution of the 
Human Brain of the American Museum of Natural 
History will be given on May 11, at 8:15 p.m. by 
Professor James Howard McGregor, professor emeri- 
tus of zoology of Columbia University and research 


} associate of the museum. His subject will be “The 


Brains of Primates.” 


An Associated Press dispatch reports that Lieu- 
tenant Commander J. W. S. Marr and a party of 
fourteen British scientific men are now in the Antare- 
tie making a study of polar meteorology, radio con- 
ditions and mineral resources. The party established 
a base in February at Hope Bay, Grahamland, and 


will remain there for two years. 


THe twentieth annual conference and exhibit of the 
National Safety Council was held in Pittsburgh on 
April 25, 26 and 27. 

A CONFERENCE ON CONVALESCENCE AND REHABILI- 
TATION, with Dr. Oswald R. Jones as chairman, ar- 
ranged by the Committee on Public Health Relations 
with the aid of a grant from the Josiah Macy Jr. 
Foundation, was held at the New York Academy of 
Medicine on April 25 and 26. 


THE second annual meeting of the Conference on 
the Scientific Spirit and Democratic Faith, of which 
Dr. John Dewey is honorary chairman, will be held on 
May 27 and 28 at 2 West 64th Street, New York City. 


THE National Committee for Mental Hygiene has . 


established a fund for research in psychosomatic 
medicine dealing with the relationship between the 
emotions and bodily illness. The fund begins with a 
nucleus of $10,000, which, it is expected, will be in- 
creased later in the light of developments and results. 
Dr. George S. Stevenson is the medical director of. the 
committee under which the fund will be administered. 
Dr. Edward Weiss, professor of clinical medicine at 
the School of Medicine of Temple University, Phila- 
delphia, has been appointed director of the fund. 
Members of the committee to select projects have been 
elected as follows: Dr. Charles M. Aldrich, head of 
the department of pediatric research of the Mayo 
Clinic, Rochester, Minn.; Dr. Franz Alexander, direc- 
tor of the Institute of Psychoanalysis, Chicago; Dr. 
Stanley Cobb, professor of neuropathology at the 
Harvard Medical School; Lieutenant Colonel William 
Menninger, head of the psychiatric division of the 
U. S. Army, Medical Department, Surgeon General’s 


SCIENCE 363 


Office, Washington, D. C., and Dr. John Romano, pro- 
fessor of psychiatry at the Medical School of the 
University of Cincinnati. 

Ir is reported in the daily press that Dr. Albert: 
Ashton Berg, consulting surgeon of Mt. Sinai Hos- 
pital, New York City, president-elect of the Interna- 
tional College of Surgeons, has given the hospital a 
sum of money for a modern research laboratory to 
be constructed after the war. The amount of the 
gift has not been announced, but plans for the build- 
ing, to be known as the Henry W. Berg Research 
Laboratory, it is said, provide accommodations for 
research in bacteriology, pathology, physiology, chem- 
istry, gastro-enterology, cardiology and other subjects. 


THE following «hemicals are wanted by the National 
Registry of Rare Chemicals, Armour Research Foun- 
dation, 33rd, Federal and Dearborn Streets, Chicago 
16, Ill.: Guanine, adenine, thymine and cytosine des- 
oxyribosides; thymine and cytosine desoxyriboside 
phosphoric esters; optical fluorite—transmission limit 
144 A°; sphacelenic acid; thiol carbamic acid ethyl 
ester (thiourethane) 10 g; thione carbamic acid ethyl 
ester (xanthogenamide) 10 g; dithio urethane 10 g; — 
1-benzyl or 1-phenyl cyclopentan-l-ol; 1-benzyl or 
1-phenyl cyclopentan-1,2-diol; 1-benzyl or 1-pheny] 
eyclopentene-1; triamino triethyl amine 8, 6’-di- 
pyridyl; sym bis acetyl acetone; triiodo acetic acid 
(100 grams), and isatin beta oxime. 


THE Royal Aeronautical Society, London, has re- 
cently received from an anonymous donor a collec- 
tion of aeronautical medals, more than three hundred 
in number, dating from 1714 to 1941. 


THE report on “Industry and Research” of the 
Federation of British Industries has recommended 
the establishment of an organization whose principal 
object would be to stress continuously the need for 
industrial research and to promote and foster it in 
all possible ways. The form and functions ef this 
suggested organization were discussed at a recent con- 
ference which was attended by representatives of the 
Royal Soeiety, the Department of Scientific and In- 
dustrial Research, the universities and the research 
associations. A full discussion took place, and a sub- 
committee was appointed to inquire further into the 
subject. 


THE Nuffield Foundation Trustees, in development 
of one of the objects specified by Lord Nuffield, are 
undertaking a survey of the problems of aging and 
the care of old people. The British Ministry of Health 
and the Assistance Board have warmly welcomed the 
proposal, and will cooperate in the conduct of the 
survey, the object of which is to collect and collate 
as much information as possible with regard to the 
problems, individual, social and medical, associated 
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with aging and old age; the work being done by pub- 
lie authorities and voluntary organizations, and the 
public and private resources that exist for the care and 
comfort of old people in Great Britain; the provision 
made for old people in those countries which have 
given special consideration to these problems; medical 


research on the causes and results of aging, and 
the lines on which action might usefully be taken j, 
the future by public authorities and private organi, 
tions, including the foundation. The chairman of t}, 
survey committee is Dr. B. Seebohn Rowntree, chair 
man of Rowntree and Company. 


DISCUSSION 


IS BIOLOGY A SCIENCE? 


In “Life: Outlines of General Biology” Sir J. 
Arthur Thomson and Patrick Geddes say: “It is a 
regrettable fact that there is relatively little education 
in biology in the universities of the British Empire! 
There is abundance of first-class zoology and first-class 
botany, but there is relatively little general biology. 
No one can seriously pretend that a little zoology plus 
a little botany make a course of biology. One might 


as well say that a whiff of oxygen and a whiff of- 


hydrogen will serve as a drink of water.” These au- 
thors then tell of a student guide who was asked by a 
visiting professor the meaning of the word “biology” 
which he saw engraved over a door. After a be- 
wildered pause the student replied: “Oh, yes! I re- 
member now; biology is the dogfish and the bean 
plant.” 

Unfortunately general biology often is “the dogfish 
and the bean plant” or some other set of extractions 
from the biological sciences. Sometimes it is a little 
botany, a little zoology, a little physiology, a little 
anatomy, a little embryology, a little taxonomy, a little 
genetics, a little ecology, a little everything—a parade 
of discrete biological topies. If one may judge the 
biology course from some text-books it is an encyelo- 
pedia of biological terms, concepts and principles, 
which might be more conveniently arranged in alpha- 
betical order. 

Perhaps Dr. C. A. Shull, in approving of Report 
No. 15 of the U. S. Office of Education (Science, 
March 10) has been misled by courses and texts that 
are biology only in name. It is my opinion that Dr. 
Shull’s anathema will not deter teachers of introduct- 
ory and general courses in the biological sciences from 
continuing their efforts to develop biology courses 
which give promise of showing that biology is a sci- 
ence. After all, a science is a man-made category 
rather than an immutable compartment of knowledge 
imposed from above. Any science or subdivision 
thereof is an isolate from the totality of scientific 
knowledge. Under certain circumstances and for cer- 
tain ends it may be convenient and appropriate to 
deal with a very restricted field of knowledge which 
can be fully and intensively explored by a specialist. 

The old field of natural science has been subdivided 
into finer and finer categories as each former subdivi- 


sion becomes too unwieldy to comprehend intensively, 


With no intention of decrying this tendency, which ha; § 


been necessary to the expansion of knowledge anj 
without which our conquest of the unknown would kk 
impossible, I wish to suggest that other circumstancy 
and other purposes demand broader and less penetrat. 
ing viewpoints. I refer to present circumstances anj 
to the purposes of general education. The present 
circumstances are the conditions of the democratic 
society in which we live and which we hope to improve; 
chief among the purposes of general education, I be 
lieve, is the preparation of an intelligent citizenry 
for the responsibilities of citizenship in our democracy, 
In this preparation the biological sciences must te 
recognized as essential to the understanding of the 
responsibilities, both personal and social, of the citizen, 
Good health, adequate growth and development, nutri- 
tion, food production, reproduction, heredity and en- 
vironment, and the conservation of natural resources 
for use and for recreation are some of the topics 
appropriate to general education. These are biologi- 
eal rather than zoological or botanical topics, for they 
require fundamental knowledge drawn from both 
plant and animal kingdoms. 

The more specialized a course is, the more difficult 


it becomes to select facts and principles which are ‘7 
most pertinent to the objectives of general education j 


and to eliminate those of academic interest and those 
which have exaggerated significance in the minds of 
specialists who are unable to appreciate other objer- 
tives than their own. Biology, because it is more 
generalized than botany and zoology, thus lends it 
self better to general education than these specialized 
courses. 

Furthermore, from a pedagogical standpoint, there 
is much to be gained in understanéing and apprecit- 
tion by the student if the living world is synthetically 
rather than analytically treated. Through common 
physiological phenomena and especially through ec 
logical connections plants and animals, not excluding 
man, are bound in one great unit. Animals can not 
be thoroughly understood or appreciated without 
knowledge of plants; neither can plants be isolated 
from animals without losing much that is essential to 
a knowledge of their place in the world of man. 

Because most of us have been trained as specialists 


it is easy for us to lose sight of the broader aspects of 
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the living world. Because biological knowledge was 
delivered to us in tight compartments, it is very difficult 
to reconstruct a unified science of biology. But such 
a science is possible and such a science, perhaps far 
from the perfection we desire, is being taught by many 
former zoologists and botanists who are becoming 
biologists. The process is not easy. It requires a 
thorough reedueation of the teacher. It may require 
new knowledge from unfamiliar fields; it demands a 
reassessment of values appropriate to new objectives ; 
it means the discarding of some cherished “funda- 
mentals” and the adoption of new ones; it may call for 
a rearrangement of topics and materials; and it may 
well suggest the exploration of new methods and tech- 
niques. 

Admitting that some of the courses in general biol- 
ogy have been, as Dr. Shull declares, “a fraud against 
the student” and that many are not well unified, which 
are criticisms that might reasonably be directed to- 
wards other subjects, I am not ready to accept the 
dictum of Dr. Shull that biology is non-existent nor 
the pronouncements of others with whom biology is 
in disfavor. I think it will be found that courses in 
botany and zoology, on which Dr. Shull places his 
nihil obstat, are frequently no more unified than the 
worst of the biology courses. -. 

It is true that the “existence of the word ‘biology’ 
does not mean that there is a well-unified science which 
ean be so designated,” but my own experience and that 
of others leave me with a strong conviction that much 
progress has been made towards unification and that 
“a better day will dawn” for the teaching of biologi- 
eal science as a result of the continued efforts of the 
general biologists to construct a unified course in biol- 
ogy. 

As scientists, however, we should not be content to 
judge the merits of biology solely on the basis of opin- 
ions, pro and con. The opposing groups may have 
quite different objectives in mind, and we must first 
decide what we expect to accomplish by teaching the 
biological sciences. What I have in mind may differ 
from the ideas of other proponents of general biology. 
Even if we can agree on general objectives, it should 
be patent that subjective opinion for or against biol- 
ogy is not a sound basis for a final decision. Both 
hypotheses can and must be tested by properly planned 
and conducted educational experimentation before 
we can know whether we are accomplishing what we 
desire. 

If I may be permitted to add a personal note, I 
should like to explain that I embarked unwillingly 
on the teaching of biology with ideas that were quite 
in agreement with those of Dr. Shull. In spite of 
early antagonisms which had been strongly conditioned 
as a result of my own specialized training, I have eome 


as 
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to an entirely opposite opinion and a firm conviction 
that general biology courses merit the continued sup- 
port of their adherents and greater tolerance on the 
part of those who oppose them. 
LELAND H. 
WEST VIRGINIA UNIVERSITY 


“HORSE SERUM” A COMPOUND WORD 


THE discussion of “horse serum” has already 
reached considerable length, but it may be permissible 
to make one more point—namely, that every one con- 
cerned has misinterpreted the nature of the disputed. 
phrase. It is not a case of one noun being used as 
an adjective to modify another; it is a compound noun, 
exactly analogous to such Greek compounds as ther- 
mometer. The first member takes the place, not of an 
adjective, but of a phrase. “Horse serum” is serum 
from a horse; “fence post” is post of a fence; “rat 
poison” is poison for rats. Thermometer, if its first 
member were adjectival, would mean a “hot meter,” 
not a measure of heat. In most such cases, the com- 
pound has a special and definite meaning, not con- 
veyed by an adjective and noun. Had this been un- 
derstood, neither the original editorial faux pas nor 
the resultant burst of argument need have occurred. 
The author (or, if he forgot it, the editor) would 
merely have inserted a hyphen between “horse” and 
“serum” and all would have been well. | 

That the situation was not understood is partly be- 
cause, though the use of compounds in place of prepo- 
sitional or other phrases in English has increased in 
recent years by leaps and bounds, we have not yet de- 
veloped a consistent or in any way adequate orthog- 
raphy for indicating them. This is admirably illus- 
trated by the playful contributor who wrote “horse 
sense” and “horse-laugh” in the same sentence. The 
makers of the Century Dictionary perceived the use- 
fulness of the hyphen as an indicator, but few have 
followed them. So long as we offend the verities by 
writing compounds as separate words—which they are 
not—we shall have confusion and wrangles like the 
present. 


C. A. WEATHERBY 
GRAY HERBARIUM, 
HARVARD UNIVERSITY 


CONCERNING THE RATE OF EVAPORATION 
OF WATER THROUGH ORIENTED 
MONOLAYERS ON WATER 

I HAVE read with the greatest interest the mono- 
graph on “Surface Chemistry” just published by the 
American Association for the Advancement of Sci- 
ence. The excellent foreword by Dr. Moulton, empha- 
sizing the importance of this new branch of science, 
reminded me of the man who, I think, can rightly be 
considered as the founder of this science, my old and 
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esteemed friend, Professor Henry Devaux, of Bor- 
deaux (France), who was the first to demonstrate 
clearly the existence of monomolecular layers at the 
surface of water. Dr. Langmuir, in his fundamental 
paper,’ gave him full credit for this pioneer work, and 
described his experiments as “beautiful in their sim- 
plicity.” 

Professor Devaux, who is very old now, was still 
working on monolayers, under particularly difficult 
conditions, when I left France in August, 1942. 

I should also like to mention the fact that, to my 
knowledge, I published the first paper on the in- 
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fluence, on the rate of evaporation of water, of , 
monolayer of oriented molecules. This paper yp. 
doubtedly escaped the attention of Dr. Langmuir, as 
it was printed in the Journal of Experimental Modi. 
cine? under the misleading title, “Further evidenc 
indicating the existence of a superficial polarized 
layer of molecules at certain dilutions” (solutions of 
serum). 

I reported a definite slowing up of the rate of 
evaporation, but my method was crude in comparison 
with that employed by Drs. Langmuir and Schaefer. 
P. LEcoMTE pu Novy 


SCIENTIFIC BOOKS 


BOTANICAL BOOKS 
The Succulent Euphorbieae (Southern Africa). By 
ALAIN Waite, R. ALLEN Dyer and Boyp L. SLOANE. 
2vols. xv+990+11+11 pp. 1,102 figs. + 25 plates. 
Pasadena, Calif.: Abbey Garden Press. 1941. 
$12.00. 


Every scholar has a dream of books that he would 


like to write if the fates but smiled. The authors of 


“The Succulent Euphorbieae” may be congratulated, 
not merely on the broad vision of their undertaking, 
but also on the splendid way in which their dream has 
been realized. 

In the introduction we are told that the family 
Euphorbiaceae includes more than 250 genera and 
6,000 species; this family is divided into a number 
of tribes, of which the largest is the Euphorbieae, 
“and it is with a part of this tribe alone that the 
present book deals.” The largest genus of the tribe 
by far is Euphorbia, and this, Monadenium and Syn- 
adenium are the three genera considered in the present 
work, which is restricted to “what may somewhat 
indefinitely be called the succulent Euphorbias of 
southern Africa.” 

The introduction is devoted partly to a discussion of 
the peculiar inflorescence of this group—the cyathium 
—and to a consideration of the pistillate and staminate 
flowers of which it is constituted. The vegetative char- 
acters, with their great multiplicity of form, are next 
taken up, and their striking similarity in many cases 
to the Cacti, to which they are entirely unrelated, either 
phylogenetically or geographically, is pointed out; in 
spite of the vegetative variability, the relatively uni- 
form structure of the cyathium has been maintained. 
The last part of the introduction is devoted to a his- 
torical discussion of the group. : 

There are keys to the above-mentioned three genera, 
and then to 193 species of the genus Euphorbia. Each 
of these species is subsequently taken up in very con- 


1 Jour. Am. Chem. Soc., 39: 1848, 1917. 


siderable detail, with complete descriptions of the 
plant, the spines, the leaves, the inflorescence and the 
capsules. Next follow type locality and distribution. 
After these formal accounts, in each case there is a 
discussion of history, relationships, growth habits, 
geographical occurrence, etc. These informal pre- 
sentations are prepared in delightful style and give 
the volumes life and charm. Two species of Mon- 
adenium and two of Synadenium are similarly con- 
sidered. 

The first Appendix, A, lists the new species, va- 
rieties and combinations proposed in the book and 
gives Latin descriptions when necessary. In all, thir- 
teen new species, fifteen new varieties, seven new con- 
binations and one change of name are offered. A 
glossary, bibliography, discussion of five undeter- 
mined species and “Notes on Euphorbia Culture” 
conclude these volumes. 

One of the most striking features of this work is 
the illustrations. In all, one hundred and ninety- 
seven species are described, and there are more than 
eleven hundred figures, including seventy in the intro- 
duction. Most of the species, therefore, are illus- 
trated by a number of figures. In addition, there are 
twenty-five plates in full color. 

Even if you are among the uninitiated, you can 
turn through these pages and gain a conception of 
what this group is like from the illustrations. And 
if you do, you will read some of the accounts, and you 
will be impressed by the polish, and in some instances 
by the quaintness, with which they are presented. 

“The Succulent Euphorbieae” is a monument, of 
which the authors may well be proud. 


The Carnivorous Plants. By Francis Ernest L1oy. 
xvi+ 352 pp. 11 figs.+38 plates. Waltham, Mass.: 
Chronica Botanica Company. 1942. $6.00. 


other accounts of carnivorous and 


2 Vol. 39, p. 717, 1924. 
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sectivorous plants have been written, the lack of a 
recent and comprehensive treatment of these plants 
would in itself make the present volume worth while. 
When to this is added the intensive research of the 
author for more than a decade, “The Carnivorous 
Plants” becomes an especially valuable book. Pro- 
fessor Lloyd states in the preface that his interest 
in these plants began with work on Utricularia gibba, 
but that the treatise under consideration is based on 
material collected and received from many sources. 

There is one relatively short chapter on carnivorous 
fungi, in which we read of “loop snares,” “eel-bob 
snares” and “adhesive organs.” Each of the other 
thirteen chapters deals with one or more of the fifteen 
angiospermous genera that stoop to conquer flesh— 
often, though by no means always, that of insects. 
These fifteen genera, which occur in six different 
families, include some 450 species, of which, however, 
Utricularia has 275, Drosera 90 and Nepenthes 65. 
Five of the genera are monotypic. 

The kinds of traps, in addition to the snares of the 
fungi, are classified as “pitfalls” (pitcher plants) as 
in Sarracenia, Darlingtonia, Nepenthes, ete., “lobster 
pot” as in Genlisea, “bird lime or fly-paper traps”— 
passive as in Byblis and Drosophyllum, active as in 
Pinguicula and Drosera, “steel-trap” as in Dionaea 
and Aldrovanda, and “mousetrap” as in Utricularia, 
ete. Lures are also present, which may take the form 
of odors in Sarracenia and Drosophyllum, nectar secre- 
tion in Nepenthes, attractive colors in Sarracenia and 
Darlingtonia and of brilliant points of reflected light 
in Pinguicula and Drosera. 

Each of the chapters is really an intensive study of 
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the structure, development, mechanisms and interpre- 
tations of the various genera. The treatment accorded 
to Drosera and Utricularia is especially inclusive, a 
separate chapter of thirty-eight pages being devoted 
to the Utricularia trap. The literature cited at the end 
of each chapter is extensive; this indicates the interest 
that these plants have aroused for a very long time 
and testifies to the assiduity of the author. In addi- 
tion to eleven text figures, there are thirty-eight plates, 
each with numerous illustrations. 

Every one who reads about these plants wants to 
know whether their carnivorous habits really benefit 
them. This topic is discussed in detail in the chapter 
on Drosera, and abundant evidence for the affirmative 
conclusion is assembled. In the introduction also this 
subject is considered. “From the purely physiological 
point of view the carnivorous plants are concerned in 


‘ a somewhat special way in the acquisition of nutrient 


substances containing protein, possibly vitamins and 
perhaps the salts of potassium and phosphorus, and 
even others. In this way they receive some profit, 
though what they receive is no sine qua non, as it is 
with many other plants.” 

Professor Lloyd has written a scholarly, complete, 
authoritative volume—one that will take its place fit- 
tingly on the library shelf beside Charles Darwin’s 
“Tnsectivorous Plants,” published in 1873. The author 
writes with clarity, with conviction and on occasion 
with a touch of humor. And if, at times, his presenta- 
tion seems intricate and involved, as in the Utricularia 
trap, so is the subject. 

Epwin B. Matzke 

COLUMBIA UNIVERSITY 


REPORTS 


MEDAL DAY AT THE FRANKLIN INSTITUTE 


Aw American and a Russian scientist share the high- 
est honors of The Franklin Institute this year. The 
selection of Dr. William David Coolidge, vice-president 
and director of research for the General Electric Com- 
pany; and Dr. Peter Kapitza, director of the Institute 
for Physical Problems, Academy of Sciences, Union 
of Soviet Socialist Republics, to receive the Franklin 
Medal was based upon work in physical science or 
technology, without regard to country, which in the 
opinion of the institute, acting through its Committee 
on science and arts, has done most to advance a know- 
ledge of physical science or its applications. 

Dr. Coolidge received the Franklin Medal “in ree- 
ognition of his scientific discoveries, which have pro- 
foundly affected the welfare of humanity, especially 
in the field of the manufacture of ductile tungsten and 


in the field of improved apparatus for the production 
and control of x-rays”; and Dr. Kapitza “in recogni- 
tion of his remarkable contributions to experimental 
physics and also to theoretical physics, especially in 
the fields of magnetism and low temperatures.” 

Since the founding of the Franklin Gold Medal in 
1914, the face of which carries a medallion of Benja- 
min Franklin done from the Thomas Sully portrait 
of Franklin owned by The Franklin Institute, it has 
been awarded by the institute to such figures as Thomas 
A. Edison, Guglielmo Marconi, Charles Fabry, Pieter 


- Zeeman, James H. Jeans, Orville Wright, Albert 


Einstein and Charles F. Kettering. 

Dr. Coolidge has won many scientific awards, among 
them the Howard N. Potts and the Louis Edward Levy 
Medals of The Franklin Institute, and an honorary 
M.D. degree from the University of Zurich. Inter- 
ested in mechanical problems and principles since his 
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youth on a farm in Hudson, Mass., Coolidge won a 
scholarship to the Massachusetts Institute of Tech- 
nology in 1895. Upon graduating from that institu- 
tion he continued his studies abroad and in 1899 was 
awarded his Ph.D. at the University of Leipzig. After 
six years of research work and teaching he accepted a 
research position in the physical chemistry labora- 
tories of the General Electric Company. 

His x-ray tube has changed x-ray technique from 
an art to a science, enormously extending the range, 
utility and effectiveness of x-rays. In developing the 
x-ray tube from an inexact device to its present form 
—a tube with the highest possible vacum in which an 
electron stream from a filament, heated by an auxiliary 
eurrent, can be directed upon a tungsten target by a 
separately controlled voltage—he has completely rev- 
olutionized the use of x-rays, creating the science of 
radiology. He has developed the tube to a point where 
it ean operate on much higher voltages. The greater 
penetrating power which results is now used in cancer 
research. In achieving this, Coolidge applied the 
easeade principle, which is now used in equipment 
for radiographic examination of steel castings and 
welds, to discover internal defects. 

The modern incandescent lamp, because of Cool- 
idge’s development of the drawn tungsten filament 
and Langmuir’s contribution of filling the lamp with 
gas, has saved our country over a billion dollars a 
year in lighting bills. Tungsten, always a brittle metal 
because of its crystalline structure, became both ductile 
and fibrous as a result of Coolidge’s researches and 
tireless effort. 

From his home in Schenectady, N. Y., Coolidge sent 
a daughter to study and then teach biology; she later 
married a biologist. His son is studying economics 
at Columbia University. Hobbies interesting Dr. 
Coolidge are color photography, both still and motion 
picture, and astronomy. Impatient of carelessness 
or superficiality because of his own perceptive qualities 
of mind which go quickly to essential and crucial facts, 
he nevertheless possesses a keen sense of humor. It 
is understandable to consider Coolidge the 1940 selec- 
tion of the National Association of Manufacturers as 
one of the “Modern Pioneers,” and a winner of the 
Duddell Medal of the Physical Society of London. 
He is a member of many scientific societies and organ- 
izations. 

Peter Kapitza, the son of the late General Leonid 
Kapitza of the Russian Imperial Army, was born at 
Kronstadt, Russia, in June, 1894. Electrical engi- 
neering training at Petrograd Polytechnical Institute 
was followed by further study at Cambridge Univer- 
sity, England. From 1924 until 1932 Kapitza was 
assistant director of magnetic research at the 
Cavendish Laboratory, Cambridge, England. He 
held the Royal Society Messel research professorship 
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as well as being director of the Royal Society Monj 
Laboratory for research at low temperatures. Th 
Franklin Institute awarded him a Franklin Med,| 
in 1944 “ in recognition of his remarkable contriby. 
tions to experimental physics and also to theoretica| 
physics, especially in the fields of magnetism and low 
temperatures.” 

Dr. Kapitza’s great work has been the invention of 
a method of producing extraordinarily high magnetic 
fields, many times greater than were previously thought 
possible, and the development of ingenious methods 
for making magnetic measurements of various kinds 
upon small pieces of matter exposed for a small frac. 
tion of a second to such fields. The results obtained 
provide important information about the structure 
and the behavior of the atoms of ferromagnetic, para- 
magnetic and diamagnetic substances. 

He also designed and constructed a machine for 
making liquid air and liquid hydrogen which is much 
more efficient and smaller than any machine yet de- 
veloped. It is believed that the Russian Army has 
used liquid air and applications of Kapitza’s researches 
for military purposes. 

Other prominent men in scientific and industrial 
fields who received medals at The Franklin Institute 
Medal Day ceremonies include Dr. Roger Adams, 
head of the department of chemistry (now on leave), 
University of Illinois, Urbana, Illinois. Dr. Adams 
received the Elliott Cresson Medal award for his 
notable work in organic chemistry. 

The John Price Wetherill Medal was awarded, 
posthumously, to Richard C. duPont, president, All 
American Aviation, Inec., Wilmington, Del., “for his 
development of a successful and practical ‘on the wing’ 
air mail and glider pick-up apparatus”; and to Willem 
Fredrik Westendorp, Research Laboratory, General 
Electric Company, Schenectady, N. Y., “for his de 
velopment of a successful high-voltage, low-frequency 
resonance transformer of relatively small size and light 
weight, which is shock-proof, efficient in operation and 
particularly suitable for use in high ttl portable 
x-ray units.” 

Two Philadelphians, Frank B. Allen and J. Stogdell 
Stokes, of the Allen-Sherman-Hoff and Stokes-and 
Smith companies, respectively, were awarded the 
Edward Longstreth Medal, Allen, for the development 
of the hydroseal pump, and Stokes for developing new 
machinery used in making paper boxes. Edward E. 
Simmons, Jr., of Sacramento, Calif., was awarded the 
Edward Longstreth Medal for his invention of the 
SR-4 Strain Gage, now in wide industrial use. 

The Frank P. Brown Medal was awarded to Dr. 
Harvey Clayton Rentschler, director of research, 
Lamp Division, Westinghouse Electric and Manufac- 
turing Company, Bloomfield, N. J., “in consideration 


of his application of a source of bactericidal radiation 
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in air conditioning systems in a scientific and prac- 
tieal manner.” 

Dr. Walther Emil Ludwig Mathesius, president and 
director of the Geneva Steel Company, Geneva, Utah, 
received the Francis J. Clamer Medal for outstanding 
achievements in the field of metallurgy, particularly 
for contributions in blast furnace practice. 

The George R. Henderson Medal was awarded to 
Joseph Burroughs Ennis, senior vice-president, Amer- 
ican Locomotive Company, New York, “in considera- 
tion of his accomplishments in locomotive engineering 
and important contributions in the field of locomotive 


design.” 


For his paper on “The Theory of Suspension — 
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Bridges,” which appeared in the March and April, 
1943, issues of the Journal of the Franklin Institute, 
Professor Stephen P. Timoshenko, department of 
theoretical and applied mechanics, Stanford Univer- 
sity, Palo Alto, Calif., was awarded the Louis E. Levy 
Medal. 

A Certifiicate of Merit was given to the Western 
Union Telegraph Company, New York, “for the de- 
velopment of the reperforator switching system, a 
contribution to the greater accuracy and speed of 
telegraphic service.” 

Henry ButTier ALLEN, 
Secretary and Director, the 
Franklin Institute 


SPECIAL ARTICLES 


THE INFLUENCE OF IRON OXIDE ON WEAR 


OF RUBBING SURFACES 


In the course of an investigation of wear under 
boundary lubrication the condition was produced 
which permits hard and soft ferrous surfaces to rub 
under very heavy loads at a moderate speed without 
rapid wear despite the absence of special wear-inhibi- 
tors in the hydrocarbon lubricant. The tenacious lay- 
ers of iron-oxide which slowly develop under the 
lubricant and cover the rubbing surfaces were studied 
with the aid of a microscope and their ability to reduce 
wear was related to the hardness or imbedability of 
the surfaces. The following summarizes some of the 
experiments : 

In the first experiments a modified Timken machine’ 
was used, in which a stationary block of mild steel or 
of cast-iron, with a wearing face measuring one by ten 
millimeters was aligned with its longer edge perpen» 
dicular to the direction of rotation of a polished hard 
steel cylindrical ring measuring five centimeters in 
diameter by ten millimeters wide. The ring was 
turned upon its axis with a peripheral speed of 209 
centimeters per second while pressure was applied to 
the block and a plentiful supply of lubricant flowed 
over both parts. 

Failure due to the adhesion and transfer of metal 
from the block to the ring by welding would oceur 
instantly unless the apparent bearing” pressure was 
very light (20 to 30 kg/em?). If the initial pressure 
was gradually increased from this low figure,’ a 
worn-in state could be developed, in the course of 
several days, whereby a pressure of 2 or 3 thousand 
kilograms per square centimeter could be borne with- 
out failure. Wear-in or break-in was materially as- 
sisted by frequently repolishing tke ring to remove 
particles of metal which had been transferred to it. 


1 Timken Roller Bearing Company, Canton, Ohio. 


No attempt was made to polish the block. After the 
break-in process was complete, welding ceased and 
further polishing was not necessary. 

The rate of wear of a properly broken-in mild-steel 
or cast-iron block was so low that no loss of weight 
could be detected by reweighing the block to 0.2 mg 
after a day or two of high-pressure operation (2,000 
to 3,000 kg/em?). In some experiments a slight gain 
in weight of both the ring and the block was noticed 
after prolonged operation; this is attributed to the 
accumulation of iron-oxide. 

In further experiments similar attempts to break-in 
hard steel blocks were unsuccessful; failure occurred 
from seizure at pressures below 800 kg/cm?. 

Observations of a similar type were made during 
experiments with the four-ball wear machine, an adap- 
tation of Boerlage’s apparatus.? In this machine, 
three stationary balls of hard steel, of cast iron or of 
mild-steel clamped in a cup and covered with the 
lubricant, were pressed upward with a measured force 
against a hard steel ball spinning on a vertical axis. 
When heavy loads (60 kg or more) were applied, there 
was an immediate transfer of metal to the spinning 
ball, and rapid wear of the stationary balls oceurred 
when an ordinary mineral oil was the lubricant at 
these loads. However, with a very light load (7 kg), 
no welding was observed; the sliding action appeared 
to be smooth, and the wear occurring could be deter- 
mined by measuring scar diameters at predetermined 
intervals of time. Such measurements are given in 
Table 1. 

During the break-in period the contact areas of the 
soft stationary balls rapidly expanded, probably by 
plastic flow, until the contact pressures reached the 


approximate range of 2,000 to 3,000 kg/em?, depend- 


ing upon temperature. However, the scars in the 
more elastic stationary balls did not expand so rapidly 


2 Engineering, 136: 46, 1933; 144: 1, 1937. 
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at first, but wore continuously until at length they had 
become much larger, and the pressures much smaller 
than in the softer balls. 

The red and brown material reported in the table 
has been identified as iron-oxide produced in the wear- 
ing areas by friction-oxidation. Microscopie observa- 
tion revealed that the oxide became imbedded in the 
softer metals but not in hard steel. Well-established 
iron-oxide deposits were also observed on the-broken-in 
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that the area of intimate contact of lightly loadeq 
sliding surfaces is very small, and at local areas the 
pressure may exceed the elastic limit and cause steel to 
flow plastically. It would seem, therefore, that despite 
the light initial load, local conditions in the Timken 
machine were essentially the same as in the four-hall 
machine where the calculated initial contact pressure 
at 7 kg load approached the elastic limit of the hard, 
and far exceeded that of the soft steel balls. 


TABLE 1 


- THE RELATIVE RATES OF WEAR OF HARD AND Sort STATIONARY BALLS IN THE Four-BALL WEAR MACHINE 


Conditions: Speed, 700 rpm (31 cm/sec) ; load, 7 kg; lubricant, SAE 20 motor oil, air saturated ; rotating ball of hard stee) 
stationary balls as listed. : ‘ 


— 


Mild steel stationary balls Cast-iron stationary balls Hard steel (SKF) stationary balls 
Elapsed (200 Brinell) (230 Brinell) (630 Brinell) 
minutes 
Average Average Average 
opera- diameter Scar Appearance diameter Scar A rance diameter Scar A 
tion pressure pressure pressure 
of six of scars* of six of scars* of six of s * 
scars,mm scars,mm s/cm?* scars,mm *8/em? 
Lubricant Temperature, 30° C. 
5 .016 3,640 Reddish .282 4,580 Reddish- 214 7,950 Polished 
brown brown steel 
10 3,220 292 4,270 .225 7,190 
20 .349 2,990 310 3,790 .254 5,640 
40 .340 3,150 Brown 322 3,510 .272 4,920 
brown Slight 
320 041 3,130 340 3,150 A37 1,910 ish 
640 373 2,620 390 2,3 438 Reddish- 
brown 
Lubricant Temperature, 130° C. 
5 .499 1,460 .413 2,130 3,300 
rown rown stee 
10 .518 1,360 425 2,010 .395 2,330 
20 525 1,320 434 1,930 486 1,540 
40 .528 1,310 450 1,800 .601 1,010 
80 1,220 484 1,550 741 
160 .598 1,020 544 1,230 -763 625 
320 8 1,140 .893 456 
640 .645 875 .584 1,070 1.04 336 


* Dark field illumination at 30 or ‘60 diameters. 


mild-steel and cast-iron wear blocks of the Timken 
machine, but not on the hard steel blocks which failed 
to break-in. The observations indicate that the pres- 
ence of these oxide layers on soft metal balls must 
have contributed materially to the low rate of wear 
after break-in, and the absence of oxide from hard 
steel balls permitted continuous wear without the oe- 
currence of break-in. 

It is apparent from the work of Bowden, Hughes 
and Whittingham? that fresh ferrous surfaces operate 
in danger of seizure owing to the high coefficient of 


boundary friction; such seizure results in the estab- 


lishment of metal bridges which have the shear 
strength of the metal involved. .On the other hand, 
if a contaminating film of oxide, sulfide, halide, ete., 
exists, shearing oceurs along the plane of the mechani- 
cally weaker contaminant and friction is reduced. 
The experiments of Bowden and Tabor* indicate 


8 Bowden and Hughes, Proc. Roy. Soc., A-172: p. 263, 
1939. Hughes and Whittingham, Trans. Faraday Soc., 
38: p. 9-27, 1942. 

4 Bowden and Tabor, Proc. Roy. Soc., A-169: 391-413, 
1938. 


The mechanism controlling the surface events which 
determine whether a new bearing shall fail or shall 
become broken-in to earry heavy loads is visualized as 
follows: At-low initial loads where the destruction of 
the bearing surface by seizure can be avoided, the heat 
of mild rubbing accelerates the oxidation of iron in 
the surface by oxygen dissolved in the lubricant. If 
the surface is imbedable, the resulting oxide becomes 
established as a protective layer in much the same way 
as reported by Eichinger for unlubriecated surfaces.’ 
Rubbing now occurs over the oxide layer and the fer- 
rous surface beneath is thus prevented from having 
direct’ contact with oxygen activated by rubbing. . 
Hence further friction-oxidation decreases to the van- 
ishing point. 

Hard steel surfaces, not being receptive to foreign 
materials, remain bare during rubbing and subject to 
attack by oxygen, leading to continuous removal of 
metal or wear. On the other hand, the softer metals 


5 Kichinger, Eidgenéss. Materialprufiings-u. Versuchs- 
anstalt Ind., Bauw. Gewerbe, Zurich Diskussionsber No. 
121, 32 pp., 1938. 
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pecome coated and resistant to further wear, as the 


data illustrate. Weis A. WEBB 
SHELL DEVELOPMENT COMPANY, 
EMERYVILLE, CALIFORNIA 


ISOLATION OF A NEW LACTOBACILLUS 
CASEI FACTOR 


SneLu and Peterson? first presented evidence for the 


existence of a new growth factor (the “norite eluate” 


factor) for Lactobacillus casei. Mitchell, Snell and 
Williams? reported the concentration of a factor 
(“folie acid” ) from spinach. This factor was active 


| for both Streptococcus lactis R and for L. casei. 


Hutchings, Bohonos and Peterson® showed that puri- 
fied concentrates of the “norite eluate” factor from 
liver stimulated the growth of Lactobacillus helveticus, 
Lactobacillus delbruckii, Propionibacterium sentos- 
aceum and Streptococcus lactis R. 

Since then a number of different compounds have 
been described which are active in stimulating the 
growth of L. caset or S. lactis R. Pfiffner* et al. re- 
ported the isolation from liver of a erystalline com- 
pound which was active for L. casei. This substance 
which they designated vitamin B, was also active in 
preventing anemia and in promoting growth in chicks. 
Stokstad® described two compounds; one was obtained 
from liver and the other from yeast. That obtained 
from liver was thought to be identical with the com- 
pound obtained by Pfiffner e¢ al. The free acids of 
the compounds obtained from liver and yeast had 
equal potency for ZL. casei. However, when assayed 
with S. lactis R the preparation from yeast was only 
half as active as from liver. Both the factors from 
liver and yeast appear to be different from the growth 
factor for S. lactis R described by Keresztesy et al.® 


| Their preparation was approximately 2,500 times as 


active for S. lactis R, as for L. casei. 

In this communieation we wish to report the isola- 
tion in erystalline form of a new compound which is 
active for L. casei and 8. lactis R and is also active 
in the nutrition of the chick. This new compound 
was crystallized as the barium salt, as the free acid 


and as the methyl ester. The barium salt crystallized 


as needles, the free acid and the ester crystallized as 
small needles or threads. The absorption spectrum in 
0.1N NaOH was very similar to the compound iso- 


E. Snell and W. H. Peterson, Jour. Bact., 39: 273, 

*H. K, Mitehell, E. E. Snell and R. J. Williams, Jour. 
Am. Chem, Soe., 63: 2284, 1941. 

*B. L, Hutehings, N. Bohonos and W. H. Peterson, 
Jour. Biol. Chem., 141: 521, 1941. 

‘J. J. Pfiffner, 8. B. Binkley, E. 8. Bloom, R. A. Brown, 
0. D. Bird, A. D, Emmett, A. G. Hogan and B. L. O’Dell, 
SCIENCE, 97; 404, 1943. 

°E. L. R. Stokstad, Jowr. Biol. Chem., 149: 573, 1943. 

J. C. Keresztesy, E. L. Rickes and J. L. Stokes, 
Sctence, 97: 465, 1943. 
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TABLE 1 
COMPARISON OF ABSORPTION SPECTRA 


New Liver 
compound compound Ratio 
26126 
fa | fa 
Maxima ... 259 317 255 440 0.72 
Minima ... 266 305 267 376 0.81 
Maxima ... 280 333 283 425 0.78 
Minima ... 332 92 331 103 0.89 
Maxima ... 365 130 365 151 0.86 


lated from liver (Table 1). It will be noted that 
the Ej 2°" was less for the new compound, being 
only 86 per cent. as great at 365 mu. . 

This new compound was 85 to 90 per cent. as active 
as that from liver when assayed with L. casei, but only 
6 per cent. as active as the liver compound by S. lactis 
Rassay. The amounts of the liver compound required 
for half-maximum growth were 0.000055 micrograms 
per ml for L. casei and 0.00025 micrograms per ml for 
S. lactis R. The new compound was required in 
amounts of 0.000061 micrograms per ml for L. casei 
and 0.0042 micrograms per ml for S. lactis R. 

On the basis of their absorption spectra the three 
L. casei factors (present compound, liver and yeast 
factors) jappear to be different from “folie acid.” 
The Ei ™°"" for this new compound and the liver 
L. casei factor were determined at pH 11.0 and com- 
pared with the data at the same pH reported by 
Mitchell? (Table 2). The wave-lengths chosen do not 


TABLE 2 


aT PH 11.0 oF THE L. CASEI FACTORS 
_AND AcID 


Comparison or cent 


New compound Liver compound — 
1 per cent. 1 per cent. 1 per cent. 
mu E i om Ei cm om 
260 296 338 
280 336 410 190 
300 245 334 102 
380 121 125 92 


represent maxima or minima but were used to corre- 
spond with the wave-lengths reported for folie acid. 


B. L. Hutcuies 
E. L. R. StoxstTap 
N. BoHonos 
N. H. SLOBODKIN 
LEDERLE LABORATORIES, INC., 
PEARL River, N. Y. 
7 H. K. Mitchell, Jour..Am. Chem. Soc., 66: 274, 1944. 
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SCIENTIFIC APPARATUS AND LABORATORY METHODs 


A CHEMICALLY DEFINED MEDIUM FOR 
THE CULTIVATION OF THE 
GONOCOCCUS! 


A FLUID medium comprising 9 organic acids, 5 inor- 
ganic salts and glucose has been developed for the 
growth of the gonococeus. It contains 7 organic acids 
in addition to those required by the meningococeus as 
reported by Frantz.2 The composition is as follows: 


Grams per liter 

d-Glutamie acid? 4 1.3 
0.40 
1-Arginine monohydrochloride? ............. 0.25 
]-Histidine 0.15 
dl-Methionine’ 0.15 
]1-Proline’ 0.10 
Glycine* 0.05 
]-Cystine+ 0.01 
Indole-3-acetie acid‘ 0.10 
NaCl5 6.0 
NaH, - H,05 2.5 
NH,Cls 1.25 
Mg(NO,), 6H,0® 0.05 
FeSO,5 0.012 
Glucose+ 5.0 


With the exception of glucose, indole acetic acid, 
ferrous sulfate and magnesium nitrate, the constitu- 
ents are added to 950 ml of distilled water. The pH 
of the mixture is adjusted with normal sodium hydrox- 
ide to from 6.8 to 7.0, and then autoclaved at 121° C 
for 10 minutes in a pyrex-glass container. After cool- 
ing to room temperature, 25 ml of a sterile 20-per 
cent. glucose solution are introduced into the medium. 
One per cent. solutions of ferrous sulfate, magnesium 
nitrate and indole acetic acid are added separately in 
the following volumes, respectively; 1.2 ml, 5.0 ml and 
10.0 ml. The pH is finally readjusted to from 7.0 
to 7.2. 

Five ml of the medium were inoculated with one 
loopful of washed gonococeal cells obtained by cen- 
trifugation from a 24-hour Douglas’s broth culture. 
Incubation was carried out at 37° C in an atmosphere 
containing approximately 10 per cent. of+ carbon 
dioxide. The method of introducing 10 per cent. tank 
carbon dioxide as described by Leahy and Carpenter® 


gave better results than the method of burning a . 


1 Supported in part by grants from the John and Mary 
R. Markle Foundation and the United States Public Health 
Service. 

2T. D. Frantz, Jour. Bact., 43: 757, 1942. 

8 We are indebted to Merck and Company, Incorporated, 
Rahway, N. J., for certain of the synthetic amino acids. 

4 Eastman Kodak Company, Rochester, N. Y. 

5 J. T. Baker Chemical Company, Phillipsburg, N. J. 

6A. D. Leahy and C. M. Carpenter, Am. Jour. Syph., 
Gonor. and Ven. Dis., 20: 353, 1936, 


candle to self-extinction. The gaseous mixture was 


‘replaced at daily intervals. 


Sixty strains of Neisseria gonorrhoeae were ey, 


-ployed for the development and testing of this 


medium. Both recently isolated strains and those syb. 
cultured for several years were included. Not aj 
strains grew equally well and approximately 25 per 
cent. did not grow either in the synthetic medium or 
in Douglas’s broth. Growth was maximal after 2- ty 
3-days’ ineubation. At this time, 5.0 ml of the mediun 
contained, on the average, 0.25 mg of bacterial nitro. 
gen, which is equivalent to 2.0-mg of gonococcal cells, 
The growth was more than double that obtained jy 
Douglas’s broth under the same conditions. The cells 
remained viable for at least 5 days. Cultures trans. 
ferred every third day have been maintained readily 
for 3 months. 


The final concentration of each substance in the § 


medium was determined on the basis of maximal 
growth of the majority of the strains tested. The con. 
centrations of glycine, cystine, ferrous sulfate and of 
both ions of magnesium nitrate were critical. The 
amount of the other substances employed in the 
medium permitted of some variation. Divalent lead 
and trivalent iron salts in concentrations of 10 micro- 
grams per ml favored the growth of certain strains. 
The manganous ion, in a concentration of 5 micro- 
grams per ml was toxie for the gonococeus. The 
cupric ion was also toxic but only at concentrations 
greater than 5 micrograms per ml. 

Growth of the strains which otherwise failed to 
grow in the medium above described was obtained in 
almost every instance when glutamine’ and choline 
were incorporated in the medium in concentrations of 
0.2 mg and 0.1 mg per ml, respectively. 

_ Studies to determine the more rigid requirements of 
certain primary cultures of Neisseria gonorrhoeae ate 


JANE PLaGK WELTON 
HERBERT E. STOKINGER 
CHARLES M. CARPENTER 
ScHOOL OF MEDICINE AND DENTISTRY, 

UNIVERSITY OF ROCHESTER 


7C, E. Lankford and E. E. Snell, Jour. Bact., 45: 410, 
1943, 


BOOKS RECEIVED 


DoszHANSKY, TH. and CARL EPLING. 
the Genetics, Taxonomy and Ecology of Drosophil 
pseudoobscura and Its Relatives. Illustrated. 
iii+183. Carnegie Institution of Washington. 

Gustarson, A. F., C. H, Guise, W. J. Hammon, JR. and 
H. Ries, Conservation in the United States. Illus 
trated. Pp. xi+477. Comstock Publishing Compa") 
$4.00. 

STEWART, JOHN Q. and Newton L. Pierce. Marine and 
Air Navigation. Illustrated. Pp. xii+471. im 
and Company. $4.50. 


Contributions to 


TH 


dency 
Prog 


custo 
its ov 
perso 
upon 
fruits 
are 
advar 
whet! 
ogy 
poses 
hot r 
found 

1A 


ence 
Janua 


ae 
wa 
ee 
ata 
4) 
‘hi 
| 
| 
Anth 
e 
| 
wen 
Ba 
me 
| 
Sci 
W 
Re 
por 
We 
W 
| 
a 
ive 
Ta): 
AS. 
ae 
4% 
> 
Pe] 
ini. 
‘ : 


